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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A T die which fabricates resin raw materials which carried out heat melting to a sheet 
shaped. 

An electrifying means for sticking a cooling roller which cools a sheet breathed out from this T 
die, and a sheet breathed out to this cooling roller, and a safeguard which protects this 
electrifying means from discharge. 

A protecting part driving means for moving and positioning, in order to be the sheet forming 
device provided with the above and to protect said safeguard from discharge, A sheet width 
measuring means which measures width of a sheet fabricated by said T die. While performing an 
operation which expects a position of said safeguard which should be positioned by said 
protecting part driving means based on approximation functions which show relation between a 
sheet production rate and a sheet width reduction amount, Input sheet width information from 
said sheet width measuring means, and an operation for amending a position of said safeguard 
based on the sheet width information is performed, An arithmetic control means for controlling 
positioning of said protecting part by said protecting part driving means, and positioning of 
amendment by these results of an operation, A displaying means which displays the result of an 
operation including an input means which inputs conditions for [ in said arithmetic control 
means ] doing a positioning operation, information inputted from said input means, and position 
information on said safeguard calculated by said arithmetic control means is had and constituted. 

[Claim 2]A sheet forming device, wherein a sheet width measuring means of an application for 
patent given in the 1st paragraph of a range is making a sheet thickness measuring means serve 
a double purpose. 

[Claim 3]A sheet forming method comprising: 

An approximate operation process of carrying out approximate operation of the relation between 
a sheet production rate of a sheet fabricated by T die, and a sheet width decrement with 
approximation functions. 

A positioning process which positions a safeguard for protecting from discharge an electrifying 
means attached so that a sheet might be stuck to a cooling roller based on the result of an 
operation of said approximate operation process. 

A sheet width measuring process which measures width of a sheet under production. 
A corrected position arrangement process positioned so that a position of a safeguard positioned 
in said positioning process may be amended based on sheet width information measured in said 
sheet width measuring process. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[Objects of the Invention] 

<Field of the Invention> This invention relates to a sheet forming machine, and relates to the 
sheet forming device which uses the electrostatic pinning method much more in detail. 
<Prior art> Generally, in a sheet forming machine, heat melting of the raw resin is carried out, 
from the T die for shaping, this fused resin is made into a sheet shaped, and is breathed out, in 
order to cool this sheet after that. It sticks to a cooling roller, and the sheet is manufactured. 
The electrostatic pinning method is a kind of the method of using it in order to stick the sheet 
breathed out from the T die to a cooling roller. 

In that method, as shown in the key map of Drawing 6 . the cooling roller 5 is grounded 
electrically, and an electric charge is electrified to the electrifying means 2 attached still in 
parallel with this cooling roller. 

As the electrifying means 2, use of a metal wire is common. The sheet breathed out from T die 1 
passes through between the cooling roller 5 and this electrifying means 2, and sticks it to a 
cooling roller by electrification of the sheet itself and the electric charge of an electrifying 
means. 

The sheet 20 fabricated by T die 1 in such a sheet manufacturing process as shown in DravYing 
5, By the increase in the discharge velocity from T die 1, the sheet width reduction phenomenon 
in which sheet width decreases gradually rather than the width of a T die is produced, this 
phenomenon is called a neck-in phenomenon, and that contraction width is called the amount of 
necks in. In Drayying 5, N shows the amount of necks in. This neck-in phenomenon will increase 
the portion to which a sheet does not exist between an electrifying means and a cooling roller, 
as a result, will produce discharge between an electrifying means and a cooling roller, and will 
injure these two persons. In order to prevent such damage, in the electrostatic pinning method, 
as Drayying 6 is shown, the wrap safeguard 3 is used in the electrifying means 2, and the 
electrifying means 2 is protected from damage by discharge. As an example of a safeguard, the 
pipe of an insulator is used and it is called a protective tube. As for change of an above- 
mentioned sheet production rate, and change of sheet width, if a sheet production rate becomes 
early, it is common that sheet width decreases. 

In this kind that uses the electrostatic pinning method conventionally of sheet forming device. As 
a result of the amount of necks in changing with change of a sheet production rate, in order to 
prevent the above-mentioned discharge and to prevent the fall of the adhesion effect to the 
cooling roller of a sheet, the mechanical operator needed to adjust the position of the above- 
mentioned safeguard by handicraft according to this amount of necks in. 

<Object of the Invention> As mentioned above, in order to correspond to change of the amount 
of necks in produced by change of a sheet production rate in the conventional device, the 
mechanical operator had to perform centering control of the safeguard manually according to the 
production rate. When positioning of the safeguard was mistaken at that time, generating of 
discharge and the fall of the degree of adhesion to the cooling roller of a sheet were produced, 
and quick normal production starting was barred. 

Then, the purpose of this invention automates positioning of a safeguard, prevents generating of 



discharge, and the fall of the degree of adhesion to the cooling roller of a sheet by this, and 
there is in providing the sheet forming device which enabled change of the quick normal sheet 
production rate. 
[Elements of the Invention] 

<The means for solving a technical problem^ In this invention, A T die which fabricates resin raw 
materials which carried out heat melting to a sheet shaped, and a cooling roller which cools a 
sheet breathed out from this T die. In a sheet forming device which has an electrifying means for 
sticking a sheet breathed out to this cooling roller, and a safeguard which protects this 
electrifying means from discharge, A protecting part driving means for moving and positioning, in 
order to protect said safeguard from discharge, A sheet width measuring means which measures 
width of a sheet fabricated by said T die. While performing an operation which expects a position 
of said safeguard which should be positioned by said protecting part driving means based on 
approximation functions which show relation between a sheet production rate and a sheet width 
reduction amount, Input sheet width information from said sheet width measuring means, and an 
operation for amending a position of said safeguard based on the sheet width information is 
performed. An arithmetic control means for controlling positioning of said protecting part by said 
protecting part driving means, and positioning of amendment by these results of an operation, 
and an input means which inputs conditions for [ in said arithmetic control means ] doing a 
positioning operation, A displaying means which displays the result of an operation including 
information inputted from said input means and position information on said safeguard calculated 
by said arithmetic control means was had and constituted. 

In the sheet forming device in this invention, the sheet width measuring means considered 
making the sheet thickness measuring means serve a double purpose as the composition by 
which it is characterized. 

The approximate operation process of furthermore carrying out approximate operation of the 
relation between the sheet production rate of the sheet fabricated by the T die, and a sheet 
width decrement with approximation functions in this invention. The positioning process which 
positions the safeguard for protecting from discharge the electrifying means attached so that a 
sheet might be stuck to a cooling roller based on the result of an operation of said approximate 
operation process, It considered including the corrected position arrangement process positioned 
so that the position of the safeguard positioned in said positioning process may be amended 
based on the sheet width information measured in the sheet width measuring process which 
measures the width of the sheet under production, and said sheet width measuring process as 
the composition by which it is characterized. 

<Operation> En this invention constituted as mentioned above, the amount of necks in at the 
specified production rate is approximated with approximation functions, a safeguard is positioned 
to the calculated position, the rear seat width is measured, and the position of a safeguard is 
amended based on the measurement data. 

Therefore, the degree-of-adhesion fall to discharge of an electrifying means or the cooling roller 
of a sheet is prevented, and the intervention of a mechanical operator is made unnecessary. 

<Example> With reference to drawings, the example of this invention is described below. Drawing 
1. shows one example of the sheet forming device concerning this invention. The following 
explanation explains a charged wire and a safeguard for an electrifying means as a protective 
tube. 

In this example, the input means 8 and the displaying means 9 are connected to the arithmetic 
control means 7, and, as for the sheet width measuring means 6 and the arithmetic control 
means 7, transmission and reception of the signal are connected bidirectionally possible. 
Positioning information is sent to the protecting part driving means 4 from the arithmetic control 
means 7, and the protective tube 3 has the composition of moving in the attachment direction of 
the charged wire 2. 

in the above composition — first — the time of starting of machinery — the initial sheet 
production rate Vi from the input means 8 — a basis — the initial position Pi of the **** 
protective tube 3 is inputted, and it is sent to an arithmetic control means and memorizes. 



These Vi(s) and Pi are values which change with each machinery or the resin raw materials used. 
Preceding a sheet start of production, the protective tube 3 is positioning **** automatically by 
directions of an operator to the home position PO in the arithmetic control means 7 and the 
protecting part driving means 4. Under the present circumstances, the coordinate system by 
which the protective tube 3 should be positioned is determined. This home position is provided in 
the position where the tip of the protective tube 3 is generally positioned by the maximum width 
of a T die, for example, is installed for detection of a limit switch of the starting point 
next — if sheet production is started — the initial sheet production rate Vi of the above- 
mentioned [ the protective tube 3 ] — a basis — it is positioned by the **** position Pi. After 
this, for work including setting out to the cooling roller of the sheet in early stages of starting by 
an operator, sheet production stops once and machinery is prepared for continuous running. 
If a sheet is set to enabled continuous running, as shown in Drawing 1 . the sheet 20 has between 
the charged wire 2 and the cooling rollers 5 let it pass, and setting out is completed by the 
measurable position in sheet width by the sheet width measuring means 6. After such starting 
setting out of a sheet, it is gradually increased by the sheet production rate. Under the present 
circumstances, the arithmetic control means 7 computes the position in which the protective 
tube 3 should be positioned using the equation for approximating the amount of necks in defined 
beforehand, and positions the protective tube 3 based on that result of an operation. As this 
approximate equation, although a logarithmic function is generally used, any of a linear function, a 
quadratic function, or an exponential function may be chosen. It is as follows when the case of a 
logarithmic function is illustrated here. That is. if the amount of necks in is set to N and a sheet 
production rate is set to V, a formula called N=A-logV+B will be used. A and B are the 
coefficients of an approximate equation, and the parameter of this coefficient is carried out here, 
it is inputted into it from the **** input means 8, and is changed into it by the difference in 
machinery or resin raw materials. Although the case of the logarithmic function was illustrated 
here, in other functions, a coefficient is similarly processed as a parameter. Although it is 
common to be symmetrically fabricated from the center of T-die width as for a sheet, when 
unsymmetrical, what is necessary is to input into the calculating means 7 as an offset value, and 
just to memorize from the input means 8, and, thereby, physical relationship of sheet width, the 
amount of necks in, and a protective tube is clarified. Even if the approximate equation defined 
beforehand is used and it positions the protective tube 3, the position may not be a suitable 
position at each speed, and the suitable position may become by the way, less suitable by 
change of process conditions, such as resin temperature. 

Then, in order to amend this inestimable place, the arithmetic control means 7 outputs the signal 
for measuring the width of the sheet 20 under production using the sheet width measuring 
means 6. The sheet width measuring means 6 starts operation with this signal for sheet width 
measurement. 

In order to judge whether the position in which the protective tube 3 is positioned based on this 
sheet width information acquired as a result of measurement is suitable, and to amend that 
position if necessary, the arithmetic control means 7 sends out an invitation for amendment to 
the protecting part driving means 4. In order to position in a position still more suitable than the 
position to which the approximation-of-function operation was done by this invitation for 
amendment and which was ordered, the protective tube 3 receives amendment of a position. 
This corrected position arrangement is measured arbitrary cycles by the measuring period 
conditions which were inputted from the input means 8 and set as arithmetic control means 7 
inside. Even if sheet width changes by this, amendment of a position will be carried out to ** 
which followed it and kept the position of the protective tube suitable. 
Drawing 2 shows the much more detailed example of the protecting part driving means 4, is 
provided with the pulse motor 41, the joint 42, the ball screw 43, and the protective tube mount 
44, and is constituted. In this example of composition, using a pulse motor as a driving source, 
since the ball screw was used further, precise positioning can be performed. In this example, 
although the pulse motor was illustrated as a driving source, the function same also at a DC 
servo motor, another motor of a kind, for example, AC servo motor, is expectable. Instead of a 
ball screw, the combination of a bolt and a nut may be sufficient, and as compared with the case 



where a ball screw is used in this case, although a positioning system falls, it brings about an 
economical effect As a pan driving source, it is not restricted to an above-mentioned motor, and 
the electrostriction element which uses a linear motor, for example, a piezoelectric effect, may 
be used, in this case, a protecting part driving means serves as a direct-acting moving 
mechanism instead of a rotation moving mechanism, and mechanical structure becomes simple. 
Drayying 3 is a figure showing an example of the sheet width measuring means 6. In a sheet 
forming device, if this sheet thickness measuring means and a sheet width measuring means are 
made to serve a double purpose that the sheet thickness measuring means is used in many 
cases, it is advantageous to a miniaturization and an economic target Generally electromagnetic 
waves, such as light and a beta ray, are used for a sheet thickness measuring means. A sheet 
thickness measuring means is positioned by the arbitrary positions of a sheet width direction by 
the driving means of a motor etc., and measures the sheet thickness of the position. The ball 
screw of the driving portion of such a sheet thickness measuring means is interlocked with, the 
pulse generator 61 is installed, the floodlight 64 and the electric eye 65 for sheet width 
measuring means are arranged in the electromagnetic wave source 62 and the electromagnetic 
wave sensor part 63, and a sheet width measuring means is constituted. In the sheet width 
measuring means constituted in this appearance, the floodlight 64 and the electric eye 65 are 
moved to a sheet width direction, Since it was interrupted with the sheet, when the light from 
the floodlight 64 starts calculation of the pulse sent from the pulse generator 61 and reaches 
another end of a sheet, sheet width can be measured by stopping the calculation. 
Drawing 4 illustrates the inside of an arithmetic control means. Focusing on the microprocessor 
71, it has the input control circuit 72, the display control circuit 73, the output controlling circuit 
75, and the pulse motor control circuit 74, and comprises this example. In this example, the 
signal from the input means 8 Is sent to the microprocessor 71 by the input control circuit 72, 
and the data of the inputted data, the result of an operation, a measurement result etc. is sent 
to the displaying means 9 through a display control circuit from the microprocessor 71. In order 
to control the protecting part driving means 4 using a pulse motor, the pulse motor control 
circuit 74 lets the output controlling circuit 75 pass, and sends the output data from the 
microprocessor 71 to the protecting part driving means 4. The protective tube 3 which is in the 
right and left of the charged wire 2 as a result is positioned. The exchange of the information on 
the sheet measuring means 6 is performed through the output controlling circuit 75, and a sheet 
width measurement seizing signal is sent. What is necessary is just to read the value of the 
counter 76 into the microprocessor 71, as already stated in order to calculate the pulse signal of 
the pulse generator for sheet width measurement, to measure sheet width and for a 
microprocessor to treat as operation data. 

The input means 8 is provided with a keyboard, an operational mode selecting switch, and a start 
stop switch, and is constituted. Various data including the above-mentioned parameter is 
inputted from here by an operator. The input means 8 is used also for the selection input of a 
display mode. 

The displaying means 9 is provided with the display-mode lamp in which the kind of display for 
distinguishing that it is the display of the position of a protective tube, a parameter, etc. is 
shown, and the semiconductor display device which displays the numerical value in the mode, 
and is constituted. Thereby, the operator can know the position of the protective tube 3, and the 
in-house data of the control means 7. 

A display control means is not restricted to what was described above, the same function is 
brought about also with a liquid crystal display or a CRT display, and more complicated and 
various displays are possible for the case of use of these. 
[Effect of the Invention] 

As explained in full detail above, according to this invention, a relation with the sheet production 
rate of the amount of necks in of sheet width. It approximates with approximation functions, and 
positions by calculating the position of a safeguard beforehand based on the result of an 
operation, and the position of a safeguard is amended to the position calculated based on the 
sheet width information measured by the sheet width measuring means after an appropriate time. 
For this reason, discharge of an electrifying means is prevented and centering control of the 



position of a safeguard is carried out without the intervention of an operator. Thereby, in the 
time of device rises, or the case of change of a sheet production rate, the position of a 
safeguard will be adjusted appropriately, and a sheet production rate can be changed easily. As a 
result in a sheet forming device, the effect of improvement in sheet productivity is brought 
about 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

The block diagram in which Drawing 1 shows the example of this invention, the sectional view in 

which Drawing 2 shows the example of a protecting part driving means, the figure in which 

Drayying S shows the example of a sheet measuring means, the block diagram in which Drayying 4 

shows the composition of an arithmetic control means, the figure in which Drawing 5 shows the 

amount of necks in, and Drawing 6 are key maps showing the electrostatic pinning method. 

1 — T die 2 — Electrifying means 

3 — Safeguard 4 — Protecting part driving means 

5 — Cooling roller 6 — Sheet width measuring means 

7 — Arithmetic control means 8 — Input means 

9 — Displaying means 20 — Sheet 
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